Identification of novel CD33 antigen-specific peptides for the generation of cytotoxic T lymphocytes against acute myeloid leukemia.
Identification of immunogenic peptides for the generation of cytotoxic T lymphocytes (CTLs) may lead to the development of novel cellular therapies to treat disease relapse in acute myeloid leukemia (AML) patients. The objective of these studies was to evaluate the ability of unique HLA-A2.1-specific nonameric peptides derived from CD33 antigen to generate AML-specific CTLs ex vivo. We present data here on the identification of an immunogeneic HLA-A2.1-specific CD33(65-73) peptide (AIISGDSPV) that was capable of inducing CTLs targeted to AML cells. The CD33-CTLs displayed HLA-A2.1-restricted cytotoxicity against both mononuclear cells from AML patients and the AML cell line. The peptide- as well as AML cell-specificity of CD33-CTLs was demonstrated and the secretion of IFN-gamma by the CTLs was detected in response to CD33(65-73) peptide stimulation. The cultures contained a distinct CD33(65-73) peptide-tetramer(+)/CD8(+) population. Alteration of the native CD33(65-73) peptide at the first amino acid residue from alanine (A) to tyrosine (Y) enhanced the HLA-A2.1 affinity/stability of the modified CD33 peptide (YIISGDSPV) and induced CTLs with increased cytotoxicity against AML cells. These data therefore demonstrate the potential of using immunogenic HLA-A2.1-specific CD33 peptides in developing a cellular immunotherapy for the treatment of AML patients.